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Embedded switching adds reliability 



Technolo gy Update By Thomas Hammond-doel, Network World, 01/27/03 

Embedded storage switching technology makes it feasible for storage systems to incorporate 2G bit/sec 
switched network connectivity within a storage array. Some benefits of embedded storage switching 
include much higher reliability, better performance and the ability to add drives without degrading 
performance. 

Related links 

Storag e research c enter 

The latest news, reviews, how-tos and more. 

Storage: Picnic or panic? 

How to keep storage from overwhelming you. 

Bu yer's Guide: Stora g e-area networks 

The Storage Buzz 

Technologies and trends shaping storage nets. 



Graphic: How Embe dded Storag e Switc hing works 



Shared bus architectures are used in the back end of many stora ge systems, rendering each disk or tape 
drive within the storage array a single point of failure. This dramatically increases the risk of an entire 
disk array going offline as the result of a problem with a single drive. 

Whether the front end of a storage-area network or network-attached storag e system uses Fibre 
Channe l, iSCSI or IP, the storage system controller translates requests from the front end to the back end 
using the raw Fibre Channel Arbitrated Loop (FC-AL) shared bus protocol. 

A new architecture 
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Arbitration and data flow of legacy FC-AL loops must progress through all devices in the loop. Each 
device along the path adds latency - and more importantly, an additional failure point that reduces 
reliability. 

Legacy FC-AL loops operate through the mechanism of the controller, first arbitrating for control of the 
loop and then sending a command to a drive to prepare for data to be written to the drive or to request 
data from a specific location. 

Back-end switching, however, uses the FC-AL protocol in a switched fashion, bringing point-to-point 
connectivity to each individual drive. 

Embedded storage switching combines the crucial elements of complete integration of a crossbar switch 
core, embedded serializer/deserializers, 1- and 2-gigabaud bandwidth capabilities, and diagnostics to a 
single switch on a chip. 

Storage systems physically arrange several disks into a single enclosure known as a Just a Bunch Of 
Disks (JBOD). Before the availability of the new level of integration brought by embedded storage 
switches, placing switching within a JBOD was impractical in modular storage systems because of real 
estate, power, heat and pricing issues. When embedded storage switching is added to a JBOD it becomes 
a Switched Bunch of Disks (SBOD). 

rp 

Related links 

Storage research center 

The latest news, reviews, how-tos and more. 

Storage: Picnic or panic? 

How to keep storage from overwhelming you. 

Buyer's Guide: Stora g e-area networks 

The Storage Buz z 

Technologies and trends shaping storage nets. 

Now when an initiator arbitrates for control of the system, instead of the arbitration proceeding through 
all the devices, such as in a shared bus architecture, the arbitration goes only to the switch matrix and 
back to the initiator. The process is very fast and greatly reduces system latency. After the initiator gains 
control, it can open the target drive and begin communications. Data packets sent between the initiator 
and drives are now point to point, and multiple conversations can take place at the same time. 

Whether an embedded back-end switch provides connectivity from a controller to several JBODs or all 
the way to the individual hard disk drive using SBODs, embedded switching enables continuous 
reliability, availability and serviceability. 

Embedded switching gives IT managers tools to deploy automatic maintenance, monitoring and repair. 
Each embedded storage switch port retimes the low-level signal, increasing signal integrity and reducing 
system jitter. Back-end embedded storage switches are in the ideal position to monitor traffic and 
signals, and to diagnose problems. 
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IT managers can establish policies at the highest level and be assured that those policies flow down to 
the lowest level of a storage system, where back-end embedded storage switches can implement them. 
For example, you might set a policy to automatically remove a hard drive upon detection of a failure 
trend, such as an increasing number of cyclic redundancy check errors over time. 



Related links 



Stora g e researc h center 

The latest news, reviews, how-tos and more. 

Storage: Picnic or panic? 

How to keep storage from overwhelming you. 

Buyer's Guide: Storage-a rea networ ks 

The Stora g e Buzz ! 
Technologies and trends shaping storage nets. 

Embedded storage switching technology removes the performance bottlenecks that a shared- 
infrastructure storage system implementation imposes. All current topologies benefit from some aspect 
of back-end switching, where performance varies depending on the loading profile - from 
videostreaming to data- warehousing applications, and from lowered storage system cost of ownership 
and storage system automation. 



Hammond-Doel is technical marketing director for Vixel He can be reached at tom.hammond- 
doel(a),vixeLcom . 



Embedded storage switching 

Embedded storage switching boosts storage system 
I performance and reliability by replacing a shared-bus 
j architecture with point-to-point connections. 
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Abstract of JP5324286 

PURPOSE:To effectively use memory areas 
which are accessible without requiring the 
control by CPU and to provide a common 
Operating System(OS) between computers 
with dissimilar specifications. 
CONSTITUTION:Parts to be normally used 
from among the system control routines such 
as IRT routines are stored in a 1st memory 25 
in the CPU address space, and parts not to be 
normally used from among the system control 
routines are stored in a 2nd memory 31 
allocated outside the CPU address space. 
Normally, a changing switch 27 connects the 
1st memory 25 to a bus 11, and connects the 
2nd memory 31 to the bus 1 1 under the control 
of the CPU 13. In executing the control 
processing routines not to be normally used, 
the CPU 13 controls the circuit changing 
switch 27 to connect the 2nd memory 31 to the 
bus, processing the control routine stored in 
the 2nd memory 31 . The dissimilar parts of 
respective OSs are stored in the 2nd memory 
31 according to the specifications of each, and 
the OS supplied from outside may be 
commonly used. 
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Microcontroller with bank switching memory - 

...permits program to automatically cross memory bank boundaries 
without user intervention 

...Abstract (Basic): has a processor (30) for executing a number of 
instructions and for communicating with external memory, and is 
subdivided into a predetermined number of memory banks, via a 
communication bus (49) . Each one of the memory banks is defined 
by a boundary of memory addresses, a memory bank 
switch (90) for accessing a selected memory bank 
in the external memory. The system comprises a register (92 and 
94) for storing a number of memory addresses, with each 
one comprising a first set of address bits corresponding to a 
selected memory bank, and a second set of address 
bits corresponding to a memory location in the selected 



memory bank. . . 

...An adder unit (98), coupled to the register, adds a memory 
address stored in the register to an offset address, and 
provides an extended address to the communications bus, and then 
selectively updates the first set of address bits of the 
memory address, via an internal communications bus when 
the extended address exceeds the boundary of addresses for the 
selected memory bank. . . 

...ADVANTAGE - Executes a number of instructions and communicates with 
external memory via a communication bus. (13pp Dwg.No.6/6) 

...Abstract (Equivalent): has a processor for executing a number of 
instructions and for communicating with an external memory that 
is subdivided into a specific number of memory banks. A 
memory bank switching device for accessing 
a selected memory bank in the external memory comprises a 
register for storing a number of memory addresses, 
wherein each one of the memory addresses comprises a 
first set of address bits corresp. to a unique memory 
bank, and a second set of address bits corresp. to a 
memory location in the unique memory bank... 

...A first device is coupled to the register, for adding a 
memory address stored in the register to an offset 
address. The first device provides an extended 
memory address to the communications bus, and selectively 
updates the first set of address bits, of the memory 
address, via an internal communications bus, when the extended 
memory address exceeds the boundary of memory 
addresses for the unique memory bank, to allow the 
processor to cross the boundary of memory addresses for 
the unique memory bank to access information stored at 
the extended memory address . 
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Queuing system for broadband multi -media satellite and 
terrestrial communications network - ... 

...has first storage device for holding data 

cells received at switch inputs, and switch has 
address translation device for assigning 
destination to each cell, and second storage cell 
for, holding destination data 

...Abstract (Basic): The apparatus for routing data packets 
has a number of inputs for... 

...receiving the packets. A first storage device 
stores the data 



.be stored within each segment within the number of 
segments . An. . . 



. . .address translation device assigns a destination 

from a number . . . 
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The method involves detecting a direct memory access 
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...connections. Embedded storage switching technology makes it possible for storage systems to include 2Gbps 
switched network connectivity within a storage array. Advantages include high reliability, better 
performance, and the ability to add drives without impacting performance. Whether the front end of a 
storage area network ( SAN) or network-attached storage system (NAS) uses Fibre Channel, iSCSI or IP the 
storage system controller translates requests from the front end to the back end using the undiluted Fibre' 
Channel Arbitrated Loop (FC-AL) shared bus protocol. With embedded storage switching, an initiator 
requests communication with drive 1, and drive 1 opens a direct connection to Initiator 1, and the two start 
transferring information. Concurrently, initiator 2 requests communications with drive 3, and drive 3 then 
opens a direct connection to initiator 2 and starts a second, concurrent transfer. Embedded storage switching 
provides IT managers with tools for deploying automatic maintenance, monitoring, and repair, and they also 

can establish policies level and rest assured that those policies flow down to the lowest level of a storage 

system, where back-end embedded storage switches can deploy them. 
Descriptors: Communications Interfaces; Embedded Systems; Hardware Selection 



